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This is a review of the origin of spiral formation in heterogeneous structures using cellular automaton
( $CA$ ) model. The solution of the origin of spiral formation in heterogeneous structures is difficult
and interesting problem. We suggest the one of scenarios for this solution by studying the dynamics
of wave in heterogeneous media using $CA$ model. From the result of this method, we found that
unidirectional paths play important role for emergence of multiple spiral waves in heterogeneous
excitable media. Comparing $CA$ model with heterogeneous and unidirectional connections to $CA$
model with only heterogeneous ones, we found multiple spiral waves only in the first model. These
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J. Greenberg, B. Hassard, and S. Hastings,SIAM J. $A\rho\rho/$. Moth. 34, 515 (1978).
Example $(E=l, F=2)$. $\blacksquare$ rest states excited states $\blacksquare$ refractory states
$1:$ Greenberg-HaSting$S$ $[$ 12$]$
$E=12,$ $R=13,$ $\theta=0.35$
( [10]Fig.2, Fig.4 )
1. $r<1.4$ ( )
2. $1.4<r<1.8$ (
)
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2: Bub and Shrier[10] $CA$
3 $CA$
$CA$ $t$ }
$i$ $j$ $u_{ij}(t)$ (i) $u_{ij}(t)=0$ (ii) $u_{\grave{\iota}j}(t)=1$ (iii) $u_{ij}(t)=-1$
3 $t$ $u_{ij}(t)$ $=$ o(
) 4 $u_{i-1j}(t)$ $u_{i+1j}(t)$ $u_{ij-1}(t)$ $u_{\hat{l}}j+1(t)$
$u_{ij}(t+1)=1$ $u_{\iota’j}(t+1)=0$ $t$ $c\iota_{ij}(t)=1$ (
) $M$ $u_{ij}(t+M)=-1$ ( ) $|Jt$
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$R_{c}$ nnect 3(b) $R_{c\circ nnect}$
$S=0.06$ 1000 Block Spira
Propagate 1 $S=0.05$ $0.5<R<0.8$
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